Unit 5: Work and Energy
Overview of Chapter 7
_____________ is present in the Universe in various forms and can be ____________ from one form into another. 

 __________________________ states that when one system loses energy it is gained elsewhere and the total amount remains the same.

The physics definition of work is different than its everyday meaning.  In physics, work is done when a force acts on an object and _____________ it.

_______________________ is energy due to motion.

The work-energy approach can be used instead of ____________________to analyze motion.  This will be especially helpful when the force acting on an object is not constant. 
7.1 - Work Done by a Constant Force
Formula for Work (use d instead of s):                        




In order for a force to do work, it must have a component of force  ________________ to the direction of ____________.       

Give two examples of a force not doing any work:
When an object is lifted the work done by the applied force is _______________ but the work done by the gravitational force is _________________.  The formula takes care of the sign - in the first example ( was _____ but in the second case it was _____.

Work is a ________________ quantity.  The SI unit of work is the _________________, also known as the ___________.  (The British engineering system uses_____________)
Example: Mr. Clean

A vacuum cleaner is pulled with a force of 50 N at an angle of 30( to the horizontal.  The vacuum is displaced 3.0 m right.  Calculate the work done by the 50-N force.

Find the work done by the man on the vacuum cleaner if he pulls it 3.0 m with a horizontal force of 32 N.

Example: Moving the Crate (not in the book)
A 25-kg crate is dragged 10 m on a rough surface ((k is 0.6) by a rope that pulls with a force of 156 N at an angle of 30( above the horizontal.  Draw a FBD and label the values of all the forces acting on the crate.
How much work is done by each of the forces below?

· Gravity

· Normal force

· Tension

· Friction
Add all of this up to find the total amount of work done on the crate.  

[350 J]
7.2 - The Scalar Product (also known as the ____________________)

· This mathematical tool allows us to determine how much force is in the same direction as the displacement.
· When force is perpendicular to the displacement, the work done is _________.
· When force is in the same direction as the displacement, the formula for work simplifies to _______________.

· Kinetic friction always does _______________ work because the force is always _____________ the direction of motion (The angle is always ______()

7.3  - Work Done By A Varying Force

When the force isn’t constant, we can use the following formula to determine work:


Example – Calculating Total Work from a Graph

The force acting on a particle is 5 N from 0 m to 4 m.

It decreases linearly from 5 N to 0 N from 4 m to 6 m.  
Sketch a graph of force vs. displacement to the right: 


We can use the graph to find the work done by finding _________________________.  The work done by the force is ______ J.


Example  - Calculating Work when given Force as a Function of Postion
The net force acting on an object varies with position according to the following equation:

F(x) = 3x2 - 4x + 7

How much work is done by the net force in moving the object from x = 0 to x = 5 m? 

[110 J]
